Kinetic studies of protein-surface interactions: A two-stage model of surface-induced protein transitions in adsorbed biofilms.
The irreversible adsorption of proteins on artificial surfaces plays an important role in a wide variety of practical problems. The simple analytical models based on definite concepts regarding the mechanisms of interfacial evolution can be used efficiently for characterization of protein-surface interactions by analyzing the intrinsic kinetics of the process. In this article, analytical expressions are derived for the adsorption kinetics that take into account the presence of more than one adsorbed state for proteins in biofilms. It is shown that the experimentally observed dependence of the adsorbed mass on the concentration of protein in solution can be reproduced with this model, and the approach provides a rapid method for obtaining quantitative parameters for the adsorption process. It is shown by analytical approximation of the kinetic curves for fibrinogen adsorption onto an unmodified gold surface studied by a surface plasmon resonance biosensor that this model is in good quantitative agreement with experiments. It is found that the rate of adsorption, controlled mainly by the mass flow from the solution, determines the contribution both to self-assembling and spreading, resulting in variations of adsorbed fibrinogen interfacial structures.